The market of unmanned aerial vehicle is becoming more and more popular, the main reason is that UAVs (Unmanned Aerial Vehicle) have good controllability and maneuverability, in addition to its open source features, humans can perform a variety of monitoring tasks in many critical environments. In this project, unmanned vehicle is used as platform, combined with SCM (Single Chip Micyoco) and embedded technology, so as to load DHT11 temperature sensor and UVC camera, use embedded WiFi module to obtain data and send instructions to unmanned vehicle. Finally, this paper carries on the real-time monitoring and control through the host computer, and completes an unmanned intelligent vehicle which can detect the dangerous area.
INTRODUCTION
Unmanned intelligent vehicle is a kind of unmanned aerial vehicle, which has smaller size and adopts caterpillar walking mode. Compared to the current more unpopular aircraft on the market, the main environment for unmanned intelligent vehicles is confined to indoor spaces. And those environments are now beyond the reach of unmanned aircraft, therefore, the research prospect and application fields of unmanned intelligent vehicle are also very extensive [1] .
The monitoring platform mainly uses SCM chip and embedded chip as the core, at the same time, all kinds of sensors are integrated to collect the surrounding environmental parameters [2] . The chip is equivalent to the role of the brain, which accepts the instructions and data of the upper computer and sends the data collected by the sensors to the upper computer. Among them, the WiFi module on the development board implements the transmission and control of the unmanned intelligent vehicle on the host computer [3] .
SYSTEM DESIGN
In this design, the embedded chip adopts the AR9331 embedded system, the reason is that it meets the OPENWRT's single core support, and the demand for power is only 5V;
The SCM is STC89C52RC, which is small in size, contains timers and interrupts, has better support for the download program; The camera chose the UVC camera that supports MJPG and YUV2 in two video formats; The sensor uses a DHT11 temperature and humidity sensor [4] . Finally, the power supply part uses the dual battery design, and the battery uses 18650 lithium ion battery, which provides power for embedded development board and camera; The other way is 12V lithium polymer power battery, which is mainly responsible for the power output of unmanned vehicles [5] (see Figure 1) . The system of embedded open source system is used OPENWRT [6] . As the communication core of the entire platform, OPENWRT integrates the WiFi transceiver device to receive the instructions sent by each terminal device. At the same time, the video signal collected by the camera send to the terminal device, and use the serial port to connect the microcontroller.
Microcontroller is the control core of the entire platform, which connects the various functional modules, so as to coordinate and control the various functional modules to work.
The DC motor is used to drive the DC motor, and used to make the motor normal operation, and through the pwm wave control speed, in order to achieve unmanned vehicle direction and speed control mode of operation [7] .
The role of the power module is to power the entire platform for each module. Transformer module is divided into two parts, one part converts the power 12V to the power 5V which is used for microcontroller and embedded board; According to the PWM wave of SCM, another part outputs the current from 8V to 12V to drive the DC motor.
The motor drive module is controlled by MCU, consisting of two 9G brushless servos, and camera is mounted on the platform composed of two servo. Therefore, it can reach the highest azimuth rotation of 180 degrees, so as to achieve multi angle and multi-directional video signal acquisition.
The camera is used to collect video signals, so that the video signals are transmitted to the embedded system, and then transmitted to each terminal by the embedded system through WiFi.
The sensor module is composed of temperature sensor and humidity sensor. Its primary function is to monitor the temperature and humidity of the current environment, The data read by the microcontroller, Openwrt embedded system and WiFi module transfer to the terminal interface.
PROGRAM BURNING
After the hardware platform has been built, it is necessary to write the corresponding program for the hardware, so that it can be directly controlled by the upper computer software to complete the combination of hardware and software. This section of the code will be STC89C52RC microcontroller as the main control part, it is used for DC motor, steering gear, temperature sensor, humidity sensor and camera to control read operation. In the whole process, the embedded development board receives commands from the host computer terminal, and communicates with the microcontroller through the serial port. Therefore, the program of SCM need to take into account serial communication, external interrupt, timer and I/O interface usage.
Program Flow Diagram
The program includes the initialization of the system module, which includes serial interrupts, timers, and initialization of external interrupts. There is also a conditional judgment of the order received, and perform corresponding actions according to the command [8] (see Figure 2) . 
Serial Interrupt
The communication between the microcontroller and the router is implemented by the serial interrupt. Serial interrupt refers to when the serial port receives the data, set TI to 1 and break down at this point, then notifying the microcontroller that data has been successfully sent and the procedure can enter the interrupt program. At this point, the program can send data again, that is writing the data to the SBUF cache and return the interrupt after sending. When the sending is successful, the serial port will be interrupted again, and then enter the interrupt program again, and so on. Judging the corresponding operation of the command according to the regular pattern of data sending, to facilitate its call in the main function.
SOFTWARE DESIGN
The software design of this system is divided into two parts, the upper computer software mainly transmits commands to the embedded development board to realize a series of operations of the unmanned intelligent vehicle. The lower computer software is mainly responsible for command reception, command execution, signal acquisition and processing.
The Design of Upper Computer Software
The development program of the upper computer software is Microsoft Visual Studio 2012, and is written in C# language. The main design and development process is to draw lessons from the open source program on the Internet, and then modify the part of the control code. Then it matches the lower computer program, realizes the control of unmanned intelligent vehicle, acquires the video signal and reads temperature and humidity.
INTRODUCTION OF UPPER COMPUTER SOFTWARE
The operation instructions of the upper computer are transmitted by data packets, and the command bits of the lower computer are analyzed only when the data packets of the fixed format are received. Then execute action instructions again, in which the instruction consists of four parts: packet header, type bit, data bit and end bit [9] . Packet header is the 0XFF, type bit is the 0X**, data bit is the 0x** and end bit is the 0XFF.
The Design of Lower Computer Software
The lower computer program is written in Keil, and Keil is a system software developed by American Keil Software company specially for C language (see Figure 4 ). It provides a good development environment for the 51 series MCU. The lower computer program fully invokes the performance of the STC89C52RC microcontroller, its microcontroller efficiency is set at 9800 baud rate, then using SCM I/O port of P0, P1 and P3, as well as timer T0, timer T1, and interrupts. PWM technology is used to control and adjust the speed of the steering gear and the direct current motor through the L298N motor drive chip [10] (see Figure 3 ). 
TEST
The test of unmanned intelligent vehicle is divided into three parts: Hardware testing, software testing, and software and hardware testing.
Hardware Test
The hardware test is mainly the use of digital multimeter connection for each part of the hardware to check one by one when the whole circuit after the installation is completed, to determine whether there is short circuit, leakage welding, weld and other phenomena, then each power module is tested on power to ensure it can run in the current environment.
Software Test
After the software is written, the PC is connected to the embedded development board through WIFI. The serial ports (RXD, TXD, GND) of the embedded development board are connected with the CH340G module of USB to serial port, open the upper computer of PC and serial debugging assistant, observe the embedded development board serial port for data output whether the output is the correct data (see Figure 5 ).
Joint Test of Hardware and Software
When the hardware and software are tested, the embedded development board is connected with the serial port of the microcontroller, turning on the power and observing whether all parts work properly. When the upper computer sends out the instruction, whether the lower computer can perform the corresponding operation. As well as the movement speed of the platform, the rotation speed of the pan head, the resolution of the monitoring, and so on, to carry on the further fine tuning.
CONCLUSIONS
After all the test links, the design combines microcontroller, flushbonding and sensor technology, then builds the hardware platform independently and rewrite the upper computer software, write the lower computer program, and complete an unmanned intelligent vehicle which can detect and monitor the dangerous areas and the areas that are not suitable for human access. 
